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wanted in a criticism of Mr. Balfour is some recognition 
of the philosophic position which led “ a man of Mr. 
Balfour's intellectual power and high social standing ” into 
a position which our author thinks " in many respects 
absurd and in all respects untenable” (p. 221). What is 
the author’s philosophy? He thinks “all knowledge 
is science” and “science is all knowledge” can be 
interchanged ; no explanation or defence is given ; he 
considers sense-perception “ the sole foundation of know¬ 
ledge” (p. 149), and elsewhere asks whether Mr. Balfour 
has any channels of knowledge other than the senses 
and the intellect—an addition not without significance. 
Science (p. 26) is based on the evidence of the senses ; 
theology is vitiated by having no such immediate contact 
with the evidence of the senses ; yet “ science is the only 
reasonable foundation on which Mr. Balfour’s theology 
could be built” (p. 25). 

The author considers Mr. Balfour has “uprooted the 
fabric of science ” (p. 26). The careful reader will re¬ 
member that the passage from which the author quotes 
the words “ habitually mendacious ” (p. 23) occurs in 
“Foundations of Belief,” part ii., chap. 1, § iv., and that 
there Mr. Balfour does not argue that “ we are unable to 
prove the reliability of the senses or the existence of an 
external world ”■ (p, 147), but only that the “ immediate 
experience ” upon which so much has been said is really 
mediate, and that science now refutes the philosophy 
which shelters its bad psychology under so good a name. 
This may be enough to save the unphilosophic reader 
from thinking that the author writes from an assured 
position. His discussion of the cardinal questions of 
“cause,” “ uniformity” and the like is inadequate ; he is 
equally unfortunate in labouring to disprove (p. 132) a 
theory which in Mr. Balfour appears as an example of 
individual bias and is put into the mouth of “ the third of 
our supposed jurymen ” (“ Foundations of Belief,” ed. 
1895, p. 314) ; while .the chapter on “ Ethics," in itself 
good, is equally irrelevant ; to say that by “ religious 
truths Mr. Balfour means ethical truths ” is a gratuitous 
assumption. The book has far too few references, always 
inverted and sometimes inaccurate. The index is de¬ 
signed to be amusing ; occasionally it is useful. 

G. S. B. 

La Vie des Animaux illustrde. By E. Perrier. Pp. 

xxviii-l-124. (Paris: Bailli^re et Fils, n.d.) Price 

Fr. 6. 

If we may judge by the first number, of which we have 
received a copy from the publishers, this new natural 
history bids fair to eclipse all publications of a similar 
nature by the number and beauty of its coloured plates. 
The name of the Director of the Paris Museum of 
Natural History is a sufficient guarantee that the text 
will be all that it should be ; while the fact that the 
coloured plates are from sketches by Herr W. Kuhnert 
testifies that from both the artistic and the realistic 
points of view they will have few rivals. The authorship 
of the sections devoted to mammals and birds has been 
entrusted to Dr. H. Menegaux, who, in the part before 
us, treats in a popular, but at the same time exact, 
manner of the apes, monkeys and lemurs. No less than 
eighty coloured plates, as we learn from the title-page, 
are to be assigned to the illustration of the mammals, 
and of these, nine appear in the present part of 124 
pages. All are first-class examples of three-colour print¬ 
ing, and we believe that such a wealth of illustration has 
never before appeared in a popular natural history. In 
addition to the coloured plates, the part before us con¬ 
tains a large number of text-figures, all reproduced from 
pen-and-ink sketches by Herr Kuhnert, As the pub¬ 
lishers state in their prospectus, such illustrations are 
far superior, both from the artistic and the zoological 
aspects, to reproductions from photographs drawn from 
miscellaneous sources, which are generally out of har- 
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mony with one another and too often fail to display the 
characteristic features of the animals they represent. 
We notice that the author refuses to accept modern 
innovations in nomenclature, retaining, for instance, the 
familiar Mycetes (in place of Alouatta) for the howling 
monkeys. One of the main arguments used by the 
advocates of such changes was that it would conduce to 
uniformity ; but experience seems to suggest that it will 
have exactly the contrary effect, and if so, where is the 
justification for such changes? 

The work, so far as we can at present judge, is worthy 
of all commendation, and ought to obtain a large circula¬ 
tion on the other side of the Channel. The price is six 
francs per part. R. L. 

Das biomechanisciie ( mo-vitalistische) Denken in der 
Medizin und in der Biologie. By Prof. Moriz Benedikt. 
(Jena : Gustav Fischer, 1903, published 1902.) Pp 57. 
Price 1.50 marks. 

Prof. Benedikt protests against the distinction often 
drawn between mental and natural sciences. Mental 
science should have an experimental basis; natural 
science cannot complete itself apart from philosophical 
psychology. Physical and chemical formulae do indeed 
apply to vital phenomena, but they are inadequate for a 
complete interpretation ; “ Biomechanik ” requires to be 
supplemented by a “ Seelen-mechanik.” Every “ manifes¬ 
tation’’ (M) or expression of vital activity(Lebensausserung) 
is a function of the inherited “nature” or heritage (N); 
of the “second nature” or external “nurture” of appro¬ 
priate environment, psychical as well as physical (N') ; of 
less essential developmental or environmental influences 
(E); and of incidental or occasional interruptions (O). 
Thus we reach the vita! equation 

M = /(± N, ± N', ± E, ± O). 

This does not strike us as particularly novel, but Prof. 
Benedikt works it out in an interesting essay—an 
apologia for neo-vitalism—in which he discusses cell- 
life, action at a distance among cells, nervous activities, 
circulation-phenomena, growth and reproduction. The 
author hopes that “der feinfiihlige Leser” will appreciate 
his effort at simplicity ; but we must condemn ourselves 
in confessing that we have found his essay exceedingly 
difficult. It suggests a half-revealed secret, but what the 
secret is we have been unable to discover. J. A. T. 

Monographic des Mutillides d'Europe et diAlgdrie. Par 
Ernest Andre, Membre de la Society entotnologique 
de France. Pp. 478. Avec 15 planches colorizes et 
noire. Forme le Tome viii. du “ Species des Hymen- 
opiferes.” (Paris : Hermann, 1903.) 

IT is only a short time since we had the pleasure of 
noticing the first half of vol. vii. of this important work, 
which contained the commencement of the Cynipidae, 
and already vol. viii. lies before us, containing the 
Mutillidae, edited by Ernest Andre, .the brother of 
Edmond Andre, the founder of the work, to whose 
memory this volume is dedicated. 

The "Mutillidae are an interesting family of insects, 
which were thus named by Linnaeus because the females 
of the commonest species are apterous. They were 
formerly called solitary ants and were placed near the 
Formicidse, but are now more properly regarded as 
forming a family of the Fossores, or burrowing wasps. 
There are only three species in Britain, which are not 
very common ; but in warmer countries, and even in 
the Mediterranean region, they are much more numerous. 
About 120 species are discussed in the work before us, 
besides very numerous varieties. The total number of 
described species is estimated at 1600. The family is 
divided into four tribes, or subfamilies, £ edschenkiinae, 
Apterogyninas, Methocinae and Mutiliinas but only 
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seventeen species are referred to the first three sub¬ 
families altogether, the whole of the remainder falling 
under the fourth, and typical, subfamily. 

The sexes are very different, and it is not always easy 
to identify them, the males being winged, and often 
much smaller and slenderer than the females. The 
head, thorax and abdomen are usually sharply separated, 
and the body is clothed with very thick down, and is 
more or less brightly coloured, for even where the 
prevailing colour of the abdomen is black, it is usually 
marked with bands or large spots of red, yellow or 
silvery white. 

So far as their habits have yet been observed, the 
Mutillidae are parasitic in the nests of various ground- 
bees and burrowing wasps. 

We have so recently reviewed one of the volumes of 
this series that it is, perhaps, unnecessary to say more 
than that the arrangement of this volume is similar to 
that of its predecessors and that it appears to be fully 
equal to them in execution, both as regards the text and 
plates. W. F. K. 

Publications of West Hendon House Observatory , Sun¬ 
derland. No. 2. By T. W. Backhouse, F.R.A.S. 
Pp. viii + 161. (Sunderland: Hills and Co., 1902.) 

This volume contains the detailed observations which 
have been made by Mr. Backhouse on the structure of 
the sidereal universe, comets Barnard (1886) and Holmes 
(1892), the Zodiacal Light, the Aurora Borealis, and vari¬ 
able and suspected variable stars.- 
The first part of the observations of the sidereal uni¬ 
verse was contained in a previous similar publication 
(No. 1), and in this second part the author deals with the 
observations of radiating systems, lines and parallelisms 
amongst the stars, and the Milky Way. 

The author has arranged bis table of observations of 
“ Aurora ” (which extend from January, i860, to Mid¬ 
summer, 1896) so as to indicate whether or not there is 
any foundation for supposing the appearances of this 
phenomenon to have a periodic fluctuation. The table, 
together with the accompanying curve, indicates a period 
of sixty-five days, which includes a well-marked succession 
of maxima at intervals of twenty-eight days. 

The last section of the book, dealing with the observ¬ 
ations of variable and suspected variable stars, includes 
an introduction on the “ Calculation of Star Magnitudes,” 
observations of the “ Orange Stars near ;/ Geminorum ” 
and the “Brighter Stars in Hercules and Neighbour¬ 
hood,” together with a descriptive diagram of the varia¬ 
tion of V Aquilae. 

Buttermaking on the Farm and at the Creamery. By 
C. W. W. Tisdale and T. R. Robinson. (London : 
John North, the Dairy World Office, 1903.) Price is. 
This little book is, strictly speaking, a handbook on 
practical buttermaking. It has the merit of being 
thoroughly up-to-date, in that the whole process of 
buttermaking is dealt with in minute detail, and the 
practice recommended is based on the latest scientific 
research connected with dairying. It does not de¬ 
scribe dairy implements or breeds of cattle, but simply 
the making of butter and the management of the 
milk and cream from which it is produced, and it is 
probably the best of the handbooks on practical butter¬ 
making. The treatment of milk and cream at the 
factory is fully dealt with, as well as at the farm, and 
also such subjects as pasteurisation, ripening of 
cream on a large scale, purchase of milk according 
to quality, and the packing and marketing of butter. 
There are also one or two excellent illustrations, show¬ 
ing the appearance of butter in different stages of 
churning and making. Douglas A. Gilchrist. 

NO. 1737, VOL. 67 ] 


LETTERS TO THE EDITOR. 

(The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications. ] 

Sir Edward Fry on Natural Selection. 

I HAVE only just read the memoir of Sir Edward Fry in the Jan¬ 
uary number of ihe Monthly Review on “The Age of the Inhabited 
World.” Withits general purport I am in sympathy, and I rejoice 
in the opportunity of offering a tribute of praise to the extreme 
lucidity of the language in which it is expressed ; but for those 
very reasons I desire to protest against one of his arguments, 
which seems to me so faulty as to seriously compromise the 
vaiue of the memoir as a whole. He is endeavouring to show 
that natural selection is incapable of doing much that has been 
accredited to its agency, and uses, p. 78, these words in respect 
to mimetic insects :— 

“. . . . the useful deception will not take place until the pro¬ 
tected form is nearly approached. Thus during the whole 
interval occupied in passing from the normal form of group A to- 
near the normal form of group B, natural selection will have 
been entirely inoperative. . . . Either birds are deceived by a 
small amount of imitation or they are not. If they are, natural 
selection cannot have produced perfect imitation ; if they are 
not so deceived, then group A has passed over from its original 
form to something close upon the form of group B without any 
guidance from this principle.” 

I deny (his sharp dilemma and assert the existence of many 
intermediate stages. Two objects that are somewhat alike will 
be occasionally mistaken for one another when the conditions 
under which they are viewed are unfavourable to distinction. 
The light may be faint, only a glimpse of them may have been 
obtained, the surroundings may confuse their outlines. While 
these conditions remain unchanged, the frequency of mistake 
serves as a delicate measure of even the faintest similarity. 
Prof. McKeen Catteli measured in this.way the relative resem¬ 
blances (in other words the want of distinction) between various 
printed letters of the alphabet. He placed them on a screen 
behind a drop slide that had a horizontal slit, giving a uniformly 
brief glimpse of the letters while the slide was falling. He 
found, as might have been expected, that “i” was often mis- 
laken for “ 1,” “ k ” for “ h,” and so on, each couplet with its 
own special degree of frequency, which gave a numerical 
measure of the relative resemblances of the letters. Many other 
letters that seem ordinarily very unlike were occasionally mis¬ 
taken for one another, each in a definite percentage of cases. 
So it must be with insects. If one of the edible group A has 
individual peculiarities within the limits of variation, that give 
it a resemblance, however slight, to one of the noxious group 
B, it will occasionally be mistaken by a bird for a B and 
allowed to five unharmed. The similarity may be due to a 
characteristic attitude, to a blotch of colour, to a preference for 
resting on a part of the foliage to which its own form bears 
some likeness, or to other causes. In any case, it may well 
prove to be the salvation of 1, 2 or more per cent, of those 
that would otherwise have been seen and eaten. If so, the 
thin edge of natural selection will have found an entrance, and 
its well understood effects must follow. Francis Galton. 

Hotel Europe, Rome. 


The Principle of Least Action. 

Mr. Heaviside has done good service in calling atten¬ 
tion to the misuse of this principle; and certain theories of 
electromagnetism, which have been recently proposed, afford 
a striking illustration of the value of his remarks and the 
limits within which the legitimate application of the prin¬ 
ciple is confined. 

In many branches of physics, the equations of motion and 
the boundary conditions of the dynamical system under 
consideration cannot be obtained without making some 
hypothesis, which may or may not be true. One method of 
testing the truth of the hypothesis is by appeal to experi¬ 
ment, hut the legitimate use of the P. of L. A. frequently 
supplies another. For the original hypothesis, when ex¬ 
pressed in terms of mathematical symbols, leads to an 
energy function, from which the equations of motion and 
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